Worker honey bee samples were collected from six different locations spread throughout the Republic of Macedonia. Morphometric analyses were performed on the front right wing venation of workers (n=1800) and measurements were obtained for a total of 21 characteristics. The bees were examined according to the apiaries from which they originated (n=6) and in equal groups (n=300). Our aim was to determine the diversity of the sampled workers, as well as to examine the relationship with other honey bee races. The racial relationship of the total sample of analysed bees expressed in percentages were: Apis mellifera macedonica: 15.87%; Apis mellifera ligustica: 12.70%; Apis mellifera carnica:
Introduction
The morphological and behavioural characteristics of the populations of honey bees (Apis mellifera L.) in the territory of the Republic of sampling approach and morphometrical analysis of the honey bee population from the territory of the Republic of Macedonia were conducted by Naumovski and Krlevska (1996) , Naumovski et al. (2000) and Kiprijanovska and Uzunov (2002) . The analyses were carried out for bees from three different geographic regions in the Republic of Macedonia, considering one discriminated fore wing characteristic (CI -Cubital Index). It was found that the honey bee samples analysed were hybrids between A. m. carnica and another honey bee race with a lower CI, presumably A. m. macedonica (Kiprijanovska and Uzunov, 2002) .
The aim of our work was, therefore, to refine the knowledge of the structure of the population of honey bees in the Republic of Macedonia, using systematically and geographically distributed sampling and conducting contemporary morphometrical analysis. We also aimed to analyse the morphological diversity of the local populations with clarification of their relationship to other honey bee races and to discuss the biological and economical consequences from the introgression process with neighbouring honey bee populations.
Materials and methods

Sampling
Samples of honey bee workers were collected from six different geographical locations: (1) Kavadarci; (2) Skopje; (3) Bitola; (4) Gevgelija; (5) Vinica and (6) Mavrovo, at apiaries with a minimum inter-locality distance of 43.81 km (Table 1 ; Fig. 1 ). Beside the altitude, the data from the geographical origin and climatic conditions shows relatively unique conditions between all locations. There are only significant difference at the locations 6 and 3 were the numbers of days with temperature above 10 0 C are 153 and 166 respectively.
Altogether 1800 honey bee samples were collected. From each location, 300 young bees were collected from at least 10 colonies (e.g. 30 bees from a single colony) (Ruttner, 1988) and preserved in 70% ethanol until prepared for analyses. In order to avoid genetic pressure of honey bees from other local apiaries, the selected apiaries had the highest number of colonies within a 5 km radius. The apiaries sampled were permanent and colonies were managed using extensive apitechnical practices, without intensive bee breeding or production of honey bee queens. The apiaries sampled were also selected considering the main pedological, floristic and climatic regions of the Republic of Macedonia (Filipovski, 1996) , representing different agroclimatic conditions. In order to avoid possible genetic pressure from other honey bee populations, the samples of honey bees were collected from apiaries equally dispersed on the territory of the Republic of Macedonia. Colonies in the apiaries sampled had not recently been subject to the introduction of queens or swarms from other locations and especially not from the other apiaries sampled.
In order to analyze the influence of the vertical distribution (altitude) to the morphological bee diversity, the horizontal bee distribution was also considered, and the apiaries sampled were selected from lowland regions (87.9 m altitude) to mountain areas with more than 1000 m altitude (Table 1) . These variable macro and micro environmental variations from Mediterranean to mountain conditions were also a subject for honey bee interaction studies to evaluate specific local ecological and developmental differences originated from honey bee genotypes and phenotypes.
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Measurements
The right fore wings of the sampled worker honey bees (n=1800) were fixed to sticky paper and covered with transparent foil, scanned software Beewings 1.20. On each wing, 19 points were marked (Fig. 2) for examination of 21 venation wing characteristics, from which 16 were angles, four were indices and one was an area. According to the DAWINO protocol, the following wing venation characteristics (those in brackets are connecting points for the same wing characteristic)
were measured: A1 (2-1-4), A4 (4-1-5), B3 (1-4-3), B4 (1-4-5), D7 (4-3-13), E9 (6-5-10), G7 (3-13-4), G18 (12-13-14), H12 (11-10-12), J10 (6-9-10), J16 (8-9-18), K19 (12-11-14) , L13 (5-7-6), M17 (7-8-18), O26 (15-14-16), G21 (11-16-17), CI (2-4/1-2), PCI (4-9/8-10), DBI
(1-4/5-6), RI and Area6. The wings were measured in groups by apiary (six apiaries), by colony (10 colonies per apiary) and by individual samples (30 wings per colony), and the data were analysed by groups representing each separate apiary.
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Data analysis
All 21 wing characteristics were statistically analysed using SPSS 
Results
Descriptive statistics
The results of the 37,800 measurements of the sampled worker bees (n=1800) from six different locations illustrate wide variation of the means and standard deviations for the wing characteristics examined Diversity and morphological determination of honey bees in Republic of Macedonia 199 (Table 3) From an historical and practical point of view, the value of the CI has always been given special attention, so there are significant amounts of comparative data regarding this wing characteristics produced by other authors. The value of CI calculated in our study from workers sampled at six apiaries was 2.4529 (Table 3) Table 4 . Table 1 ).
Fig. 2. Position of the 19 points on the wing for the analysis of 21 wing venation characteristics.
Inter-racial variability
Morphometric analyses were undertaken in order to determine the variability and relationship between the races represented by the honey bee samples. The results of the wing characteristics analysed show remarkable variability concerning the racial relationship.
The group (by apiary) analysis of the samples demonstrate (Fig. 3 Stevanovic (2002) and are noticeably different from those of Ruttner and our present study (Table 3) The apiaries sampled for our analyses represented the honey bee populations from the introgression area between A. m. carnica and A.
m. macedonica (Ruttner, 1988) . These also represent both these two races from our comparisons, the samples analysed macedonica as a native honey bee race.
